Abstract. Objective: To study the distribution of mild, medium and severe symptoms of Chronic Hepatitis B. Method: We established a database of 2172 cases of Chronic Hepatitis B, by using association rules algorithm, descriptive statistics, statistical inference methods, research similarities and differences among mild, moderate, severe Chronic Hepatitis B symptoms, meanwhile analyze changes and relationship in symptoms at different degrees of Chronic Hepatitis B. Results: Mild, Moderate, Severe Chronic Hepatitis B symptoms have the same rules, but there are differences in rules of confidence and support. Conclusion: By the changing of the Degree of Chronic Hepatitis B condition, the probability of multiple symptoms appears at the same time, it suggests the cause of disease pathogenesis, pathology.
Introduction
Chronic hepatitis, as a disease that seriously affects human health, widely spread all over the world. On July 28, 2016 World Hepatitis Day, World Health Organization issued a communique that more than a third of the world's 240 million Chronic Hepatitis B patients were living in China, and China undertook the heaviest burden of caring hepatitis in the world. At present, China has about 90 million people with Chronic Hepatitis B, 28 million of whom need treatment and 7 million need emergency treatments for the serious risk of liver disease and cancer [1] . Therefore, it is necessary to study the symptoms distribution of mild, moderate and severe Chronic Hepatitis B, and also explore the variation and transformation rules of Chronic Hepatitis B from mild to severe symptoms, so as to provide some theoretical and data reference for more accurate stage determination and more specific measures oriented the primary matters for each stages in Chronic Hepatitis B treatment, and further effectively change the process and prognosis of the disease.
Materials
2318 cases were selected from patient medical records originated from 2002 to 2014, in the Division of Liver Diseases in some provincial TCM hospital in China. Only the cases were eligible, of which the primary diagnosis were Chronic Hepatitis B and unequivocally marked with mild, moderate or severe, for example "viral hepatitis B chronic mild". And at last, 2172 cases were screened out, including 1034 mild cases, 802 moderate cases, and 336 severe cases.
Methods

Rules for data processing of Chronic Hepatitis B symptoms
Because of the doctor's personal habits in writing inpatient medical records and the requirement for exactly describing diagnostic and treatment process, usually diverse nomenclatures were applied to describe one symptom. For example, reduced appetite and poor appetite were both used to describe anorexia. Therefore, sorting and classifying Chronic Hepatitis B symptoms was considered as the most important tasks in the study, and had been carried out manually according to the corresponding theory and the literature Information of TCM Diagnosis [2] , Professor Q.M. ZHANG TCM Symptom Research [3] .
Data Mining Method
The association rule algorithm in the software of Weka is used to study the correlation between symptoms of mild, moderate and severe Chronic Hepatitis B. Association rule mining [4] is one of the most active research methods in data mining, reflecting the interdependence and relevance of one thing with other things. If two or more things have certain relationship, one of them could be predicted by other things, and the basic rules can be expressed as implication: A->B. The classical association rule algorithm is Apriori algorithm. There are three basic indicators to judge whether a rule is good: Confidence, Support and Lift. Confidence is defined as P(B|A) to represent the trustworthiness degree of some rule, and Support is defined as P(AUB) to represent the probability degree of the simultaneous occurrence of things in all set rules, while Lift is usually defined or computed as P(B|A)/P(B) to represent the validation degree of some rule.
Results
Analysis of Mild, Moderate and Severe Chronic Hepatitis B Symptoms
There are 76 symptoms in 1034 medical records of mild Chronic Hepatitis B. 12 of them occur in more than 1 percent of these medical records as listed in following table 1, and totally account for 88.59 percent. Sorting by proportion from high to low, the first five symptoms and their proportion are: lassitude (25.61%), anorexia (14.1%), dark urine (11.76%), liver area unwell (11.73%), dry mouth (7.47%), and hypochondriac pain (4.12%). There are 63 symptoms in 336 medical records of moderate Chronic Hepatitis B, 15 of them occur in more than 1 percent of these medical records as listed in following table 3, and totally account for 90.94 percent. 21 symptoms appear only once, 4 symptoms appear only twice. Sorting by proportion from high to low, the first five symptoms and their proportion are: lassitude (14.35%), dark urine (13.32%), anorexia (12.73%), yellow skin (9.6%) and yellow eye (8.57%). Compared to moderate Chronic Hepatitis B, the symptoms of yellow skin and yellow eye get increasing, while abdominal distension and liver area unwell symptom fall into the sixth and the seventh. Comparison results of the same symptoms among the mild, moderate and severe Chronic Hepatitis B are listed in Table 4 .
It's obvious that similarities exist among mild, moderate and severe Chronic Hepatitis B. For example, the top 3 symptoms in mild, moderate and severe Chronic Hepatitis B all have lassitude, anorexia, dark urine. The proportions of the same symptoms appear differences in every period of Chronic Hepatitis B. As the degree of Chronic Hepatitis B aggravating, the proportion of lassitude, liver area unwell, dry mouth, hypochondriac pain, loose stool, hypochondriac distension, oppression in chest, loose stool decrease gradually, while the proportion of bitter taste (in mouth), abdominal distension, nausea, yellow skin, yellow eye, disgusted with oil increase step by step. 
Analysis of the Association Rules of Mild, Moderate and Severe Chronic Hepatitis B Symptoms
Analyze the data using Apriori association rules algorithm in Weka software. Among mild Chronic Hepatitis B symptoms, we define the minimum support and confidence coefficient as more than 10 percent and 90 percent, and lift more than 1. The results were listed in Table 5 . From the table, we know that there are 8 strong association rules. 5 symptoms including anorexia, lassitude, dry mouth, liver area unwell, dark urine are associated with the rules. The probability of the two symptoms of "anorexia ==> lassitude" appearing simultaneously is about 46.62 percent. When anorexia symptom occurs, the proportion of fatigue appearing is about 96.40 percent.
At the same time, we can see the right side of the association rules are lassitude. It means that lassitude is the most common clinical symptoms of Chronic Hepatitis B. When anorexia, dry mouth, dark urine, liver area unwell symptom occur, the proportion of fatigue appearing is more than 90 percent. Among moderate Chronic Hepatitis B symptoms, when we define the minimum support and confidence coefficient as more than 10 percent and 90 percent, lift more than 1, there are 26 rules appearing in the results, and the top 21 rules with higher Confidence were listed in Table 6 . It contains the symptoms of lassitude, anorexia, liver area unwell, dry mouth, dark urine, yellow skin, yellow eye, hypochondriac pain, abdominal distension, insomnia and so on. Compared to mild Chronic Hepatitis B, there are 5 more symptoms. From the list 1, 2, 3, 5, 8, 9, 10, 12, 18, we know that yellow skin, yellow eye, dark urine appears at the same time. The right side of the other association rules is dark urine. It means that insomnia, anorexia, liver area unwell, dry mouth, hypochondriac pain, abdominal distension symptom are accompanied with fatigue. Among severe Chronic Hepatitis B symptoms, when we define the minimum support and confidence coefficient as more than 10 percent and 90 percent, lift more than 1, there are 205 rules appearing in the results, which contains the symptoms of lassitude, anorexia, liver area unwell, dry mouth, dark urine, yellow skin, yellow eye, hypochondriac pain, abdominal distension, bitter taste (in mouth), nausea and so on. During this, 9 rules are associated by 2 symptoms, 61 rules are associated by 3 symptoms, 97rules are associated by 4 symptoms, and 38 rules are associated by 5 symptoms.
In this paper, we choose the partial strong association rules with 2 symptoms as listed in table 7. The symptoms involved in rules are yellow eye, yellow skin, dark urine, abdominal distension, dry mouth, liver area unwell and lassitude and so on. Compared to mild and moderate Chronic Hepatitis B, the rules of "liver area unwell==> lassitude" and "abdominal distension==> anorexia" appear, which shows that the possibilities of concurrency symptoms like "liver area unwell" and "lassitude" or "abdominal distension" and "anorexia" are higher than the period of mild and moderate Chronic Hepatitis B. We choose the partial results as the association rule table 8. The symptoms involved in strong association rules with 3 symptoms contain yellow skin, yellow eye, dark urine, lassitude, abdominal distension, anorexia, dry mouth, bitter taste (in mouth), nausea, insomnia and so on.
Association rules with 4 symptoms were listed in table 9. From table 10, the symptoms involved in the association mainly includes yellow skin, yellow eye, dark urine, anorexia, lassitude, dry mouth, abdominal distension, bitter taste (in mouth), nausea, liver area unwell and so on. These symptoms could be summarized as the fundamental symptoms in severe Chronic Hepatitis B for their appearance with high probability.
Conclusions
Based on the above discussion and analysis, some strong rules coexist among mild, moderate and severe Chronic Hepatitis B symptoms, but the confidence degree and support degree of the rules differ with each other. The strong rules of mild Chronic Hepatitis B symptoms involve five symptoms, including anorexia, lassitude, dry mouth, liver area unwell and dark urine. Apart from these symptoms, the strong rules of moderate Chronic Hepatitis B symptoms involve five other symptoms, such as yellow body, yellow eye, hypochondriac pain, abdominal distension and insomnia. And further, the additional symptoms like bitter taste (in mouth), nausea and others appeared in the strong rules of severe Chronic Hepatitis B symptoms, which usually contain 3, 4 or 5 symptoms. It can be concluded that with the deepening of Chronic Hepatitis B, the number of strong rules, especially rules with multiple symptoms, are generated increasingly, and symptoms involved in these rules also become variety. At the same time, the probability of multiple symptoms occurred simultaneously is increasing, when patients with Chronic Hepatitis B get aggregated, which indicates the gradual change in the etiology, pathogenesis and pathological of the disease. Therefore, the symptoms and symptoms strongly associated with Chronic Hepatitis B may provide another point of reference for clinicians to diagnose and treat the disease.
